important than the adverse effects of drug taking, this factor is
important because it may have been prominent in initial exposure to
the drug, it may have strengthened the control of the drug over
behavior, and it may constitute a potential cause for relapse.

Physical Dependence and Tolerance

The observation of a withdrawal syndrome that accompanies
abstinence from chronic drug exposure is the primary index of
physical dependence induced by the drug (Martin 1965; Kalant
1978). Drug withdrawal syndromes are behavioral and physiological
sequelae of abstinence from chronic drug administration. Tolerance
refers to the diminished responsiveness to successive administration
of a drug; it may occur independently of physical dependence but is a
frequent concomitant (Kalant 1978). The magnitude of tolerance and
physical dependence is directly related to the frequency and
magnitude of the drug-dosing regimen; thus, low or infrequent drug
dosing may not produce measurable levels of tolerance or physical
dependence. Tolerance may develop in the absence of physical
dependence; for example, infrequent dose administration may result
in decreased responsiveness even though no measurable withdrawal
reaction accompanies drug abstinence.

Whereas initial drug exposure may have caused marked behavior-
al and physiological disruption, the development of physical depen-
dence implies that a relatively normal appearing behavioral and
physiological functioning requires continued drug administration
and that disruption will occur when the drug is withdrawn. For
example, at certain doses, opioids, sedatives (including alcohol), and
nicotine can produce marked intoxication in nontolerant individuals.
As tolerance develops, these same dose levels may produce no readily
observable signs of intoxication, and in the case of opioids and
nicotine only extremely high doses or sudden abstinence are
accompanied by disruption of ongoing behavior.

The development of tolerance to repeated drug exposure and of the
onset of a withdrawal syndrome may be observed following a period
of repeated drug exposure and drug abstinence, respectively, but
these factors do not in themselves define a drug dependence
syndrome requiring intervention to prevent relapse to drug use. It is
possible to establish tolerance and physical dependence by repeated
drug administration even when the animal or human never actually
self-administered the drug. In animals, this is often done in
experimental studies; human patients requiring pain relief may
become tolerant to and physically dependent on opioid analgesics in
hospital settings. Such animals and humans do not necessarily
exhibit drug-seeking behavior when drug administration is terminat-
ed. Another such instance is the fetal opioid syndrome, in which
treatment of the withdrawal reaction might be indicated but no
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drug-seeking behavior would be present for which an intervention
would be needed (Weinberger et al. 1986). Although not always
essential for the occurrence of addictive drug-seeking behavior,
tolerance and withdrawal phenomena are important in principle
because they can serve to strengthen the control of the drug over
behavior. Specifically, tolerance development can result in increased
drug intake in an attempt to maintain the desired drug effects, and
the onset of a drug withdrawal syndrome may constitute an aversive
state which is alleviated by drug taking.

Harmful Effects

The concept that some sort of harm or disadvantage to the
individual or society is a consequence of drug use is another element
in most definitions of drug dependence. This concept is complex and
socially determined, however. For example, drug seeking may result
in illicit production and trafficking as currently occurs for illicit
drugs (Drug Abuse Policy Office 1984), and had occurred for tobacco
at various times when it was banned (Austin 1979, see also Warner
1982 for a discussion of recent cigarette-smuggling issues). Adminis-
tration of drugs, or abstinence in the physically dependent person,
may directly produce adverse behavioral and psychiatric effects
(“psychotoxicity”). Finally, toxicity may also be a direct physiological
effect of the addicting drug itself (e.g., liver damage caused by
alcohol) or to associated toxins (e.g., transmission of the human
immunodeficiency virus by needle sharing among i.v. drug users, or
carcinogens delivered by tobacco smoke).

These forms of drug-associated damage can result in a variety of
societal costs such as health care of drug users (including cigarette
smokers), lost productivity of the work force (including tobacco-use-
associated losses in productivity), and criminal justice system
burdens associated with illicit drug use. Such adverse effects of drug
use constitute the “liability” of drug use and may also be factors in
the determination that drug use constituted “drug abuse” (Yanagita

11987). These societal aspects of drug dependence frequently invoke
debates which pit the “right” to self-damage against the “right” of
society to protect itself from the direct damage or costs incurred as a
consequence of the individual’s behavior. A historical appraisal of
psychoactive substance use reveals that societies have often moved
cautiously to restrict the use of drugs when there was little
assumption of drug-use-associated damage.

Course of Drug Dependence

The chronic nature of drug ingestion in the severely dependent
individual suggests that drug dependence processes themselves may
be long lasting and resistant to termination. In contrast, the direct
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effects of psychoactive drugs are generally limited to a few hours or
days at most. Peak physical withdrawal signs and symptoms from
opioids, sedatives, alcohol, and tobacco appear to last for about 1 to 2
weeks. However, at least for the opioids, a secondary stage of
withdrawal may last for 1 year or more; this has been termed
protracted withdrawal (Martin 1965; Jasinski 1981). As discussed in
Chapters III and VI, an analogous protracted abstinence syndrome
appears to exist in tobacco dependence and to be of importance for
treatment efforts. Therefore, despite the relatively short-term dura-
tion of the effects of drug administration or withdrawal, the
clinically relevant duration of drug dependence is much longer.

A major implication of post-1960s definitions of drug dependence is
that drug dependence is not an absolute phenomenon, but rather
may vary in degree (Jaffe 1965, 1985; Miller 1979). Often, within an
individual the level of severity increases over time (“progressive”
characteristic). The course may be quite variable, however. For
example, an initially rapidly developed high level of use may be
followed by long-term or transient remissions, while some individu-
als never progress at all beyond levels of use of a given drug that are
sometimes considered safe and acceptable (Vaillant 1970, 1982).
Such low or intermittent levels of drug use are sometimes referred to
as “occasional,” “controlled,” “recreational’” or “‘social” drug use or
“chipping”; such use may still be problematic because there may be
acute adverse consequences (e.g., auto accidents following drinking),
as well as a transition to chronic drug use (as is characteristic
following occasional tobacco use) and the possibility that any use
involves illicit behavior (e.g., procurement of alcohol and tobacco by
minors or possession of marijuana).

There are differences among drugs in the relative incidence of
occasional users compared to regular daily users who meet criteria
for dependence. For example, it is generally estimated that less than
15 percent of those who consume alcoholic beverages are dependent
(Miller 1979). Analysis of opioid data are more problematic (Zinberg
and Jacobson 1976); however, observations such as those made of
Vietnam veterans show that opioid chipping is not only a well-
documented phenomenon but may also be common in some social
and environmental settings. Robins and colleagues found (1) that
opioid chipping was a common occurrence among enlisted men in
Vietnam, (2) that 88 percent of heroin-addicted Vietnam veterans
used heroin occasionally upon their return to the United States, and
(3) that most (approximately 90 percent) were able to avoid readdic-
tion (Robins et al. 1977; Robins and Helzer 1975; Robins, Helzer,
Davis 1975; Robins, Davis, Goodwin 1974; Robins, Davis, Nurco 1974;
see also Zinberg 1972, 1980). In contrast, however, chipping appears
relatively rare among tobacco users: the 1985 National Health
Interview Survey showed that 10.6 percent of current smokers
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